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ABSTRACT 



PURPOSE: To increase the sharpness of a video fry applying the horizontal scanning 
speed modulation of an optimum electron beem to iwo videos or more different in 
horizontal deflecting frequency, respectlvety. 

CONSTITUTION: The horizontal synchronizing signal of a video signal is inputted to a 
terminal 11, and a frequency discriminating circuit 12 integrates horizontal synchronizing 
signal SH inputted in 1 vertical synchronizing period and outputs control signals (b) and (c) 
based on the voltage signal equivalent to the number of input signals For a variable 
voltage power source 13, an output voltage is changed over by the control signal (c). For a 
differentiation circuit 2, a peaking frequency is changed over by the control signal (b). 
When a horizontal deflecting frequency is higher, the peaking frequency of the 
differentiation circuit 2 is higher, the variable voltage power source 13 is driven by the high 
power source voltage, and reversely, when the horizontal deflecting frequency is lower, 
the peaking frequency of the differentiation circuit 2 is lower, and a variable power source 
voltage 13 is driven by the tow power source voltage. As this result, the optimum outline 
correction can be attained. 
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[There are no amendments to this patent.] 

Claim 

Image contour enhancement device characterized by the fact that it has the following 
parts: a detection means which detects the horizontal deflecting frequency of the video signal; a 
means which switches the peak frequency to high/low levels corresponding to the high/low 
levels of the detected horizontal deflecting frequency, and which differentiates the luminance 
signal component of said video signal; a modulating coil which is set in the CRT and changes the 
horizontal scanning rate of the electron beam of the CRT by the generated magnetic field; an 
output circuit which sends the current with the differentiated signal waveform of said luminance 
signal to the modulating coil; and a variable voltage power source which switches the voltage for 
driving said output circuit to high/low levels corresponding to the high/low levels of said 
detected horizontal deflecting frequency. 

Detailed explanation of the invention 
Industrial application field 

The present invention pertains to an image contour enhancement device which can 
improve the sharpness of the playback image by modulating the horizontal scanning rate of the 
electron beam of the CRT corresponding to the video signal. 

Prior art 

For conventional contour enhancement devices, the contours of the playback image are 
usually enhanced by a so-called aperture correcting means, which adjusts preshoot and overshoot 
conditions. However, for the aperture correcting means, since parts of the image with high 
brightness correspond to an increase in the electron beam current, the spot size of the electron 
beam becomes larger, the shoot width becomes larger, and at the same time, contours become 
blurred. Due to this phenomenon, the sharpness of the playback image is not significantly 
improved. 

Figure 3 is a block circuit diagram illustrating a conventional device which improves the 
sharpness by changing the horizontal scanning rate of the electron beam for the contour portions 
of the playback image. (1) represents the input terminal for luminance signal Y from the video 
signal; (2) represents a differentiating circuit which calculates the second derivative of the 
luminance signal; (3) represents an amplifier which amplifies the differential signal a; (4) 
represents a driver; (9) represents a push-pull output circuit made of transistors (5) and (6), 
capacitor (7), constant-voltage power source (8) and resistors; and (10) represents a modulating 
coil which is installed in a CRT not shown in the figure, and which changes the horizontal 



scanning rate of the electron beam by means of the magnetic field generated by the current with 
the differentiating waveform from output circuit (9). 

Figure 4 is a waveform diagram illustrating the operation of the conventional device. 
Figure 4(a) shows the waveform of luminance signal Y; Figure 4(b) shows the waveform of the 
second-order differential signal a output from differentiating circuit (2); and Figure 4(c) shows 
the waveform of the modulating current flowing in modulating coil (10), which is a first-order 
differential waveform because integration has been performed once. A magnetic flux with the 
same waveform is generated by modulating coil (10), and, due to this magnetic flux, the 
horizontal scanning position of the electron beam in the CRT not shown in the figure is displaced 
as shown in Figure 4(d). Figure 4(e) shows the distribution of image brightness displayed on the 
CRT screen. In the first half of the rising portion of the luminance signal, as the horizontal 
scanning rate of the electron beam increases, the brightness decreases. Conversely, during the 
latter half, as the scanning rate decreases, the brightness increases. Also, during the falling 
portion of the luminance signal, the scanning rate is lower, resulting in brighter output during the 
first half, and the scanning rate is higher, resulting in darker output during the latter half. 
Consequently, the contours of the image are enhanced and the sharpness of the image is 
increased when the image is viewed. 

Problems to be solved by the invention 

For conventional contour enhancement devices that perform horizontal scanning rate 
modulation, optimum performance is achieved for a horizontal deflecting frequency of, say, 
15.7 kHz. Consequently, when a video signal with horizontal deflecting frequency at, say, 31 
kHz, is to be displayed, it is impossible to perform contour enhancement. The reason is as 
follows. As shown in Figure 2(a), the peaking frequency of differentiating circuit (2) is about 3 
MHz. Consequently, as the horizontal deflecting frequency is increased, the frequency 
component corresponding to the display of the image contours is about 6 MHz. Consequently, 
this circuit becomes inappropriate. Also, as the horizontal deflecting frequency is increased, the 
impedance of modulating coil (10) becomes higher. Consequently, the modulating current 
decreases and the modulating magnetic field becomes weaker, so that the modulating amount 
becomes smaller. 

The purpose of the present invention is to solve the aforementioned problems of the prior 
art by providing an image contour enhancement device characterized by the fact that it can 
perform optimum contour enhancement even for video signals of two or more horizontal 
deflecting frequencies. 
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Means to solve the problems 

The present invention provides an image contour enhancement device characterized by 
the fact that it has the following parts: a detection means which detects the horizontal deflecting 
frequency of the video signal; a means which switches the peaking frequency to high/low levels 
corresponding to the high/low levels of the detected horizontal deflecting frequency, and which 
differentiates the luminance signal component of said video signal; a modulating coil which is 
set in the CRT and changes the horizontal scanning rate of the electron beam of the CRT by the 
generated magnetic field; an output circuit which sends the current with the differentiated signal 
waveform of said luminance signal to the modulating coil; and a variable voltage power source 
which switches the voltage for driving said output circuit to high/low levels corresponding to the 
high/low levels of said detected horizontal deflecting frequency. 

Operation 

As the horizontal deflecting frequency increases, the peaking frequency of the 
differentiating circuit increases, and the output circuit is driven by a higher power source voltage. 
On the contrary, when the horizontal deflecting frequency is lower, the peaking frequency of the 
differentiating circuit is lower, and the output circuit is driven by a lower power source voltage. 
Consequently, even when two or more video signals of different horizontal deflecting 
frequencies are to be displayed, it is still possible to perform optimum contour enhancement, so 
that the sharpness of the image can be improved. 

Application examples 

In the following, the present invention will be explained in more detail with reference to 
an application example illustrated by Figure 1. In Figure 1, the same part numbers as those in 
Figure 3 are used to represent identical or equivalent parts. In addition, (11) represents a terminal 
for the input of the horizontal sync signal of the video signal, and (12) represents a frequency 
detection circuit for the video signal. In this example, the frequency detection circuit is an f/V 
converter which integrates the horizontal sync signal SH input during one vertical sync period 
and outputs control signals b, c based on the voltage signal corresponding to the input signal 
number. (13) represents a variable voltage power source which has an output voltage that can be 
switched by means of control signal c. Also, differentiating circuit (2) can switch the peaking 
frequency by means of control signal b. In this application example, the configuration is 
designed to handle a video signal Vi with a horizontal deflecting frequency of 15.7 kHz and a 
video signal V 2 with a horizontal deflecting frequency of 31 kHz. When f/V converter (12) 
outputs control signals b, c indicating 15.7 kHz, the peaking frequency of differentiating circuit 
(2) is set to the characteristic curve shown in Figure 2(a) with a peak at about 3 MHz, and the 
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output voltage of variable voltage power source (13) is set to 50 V. Also, when f/V converter 
(12) outputs control signals b, c indicating 31 kHz, the peaking frequency of differentiating 
circuit (2) is set to the characteristic curve shown in Figure 2(b) with a peak at about 6 MHz, and 
the output voltage of variable voltage power source (13) is set to 100 V. In this way, the peaking 
frequency and the driving power source voltage of the output circuit are switched corresponding 
to the high/low levels of the horizontal deflecting frequency, so that an appropriate modulating 
current flows in modulating coil (10) in each case. Consequently, appropriate contour 
enhancement can be realized, and the sharpness of the image can be improved. 

In the aforementioned application example, two video signals of 15.7 kHz and 31 kHz are 
used as examples. However, the present invention is not limited to these. It may also be used for 
three or more video signals of different horizontal deflecting frequencies. 

In the aforementioned application example, an f/V converter is used as the detection 
means for the horizontal deflecting frequency. However, the constitution is not limited to this 
means. 

In the aforementioned application example, the output circuit is made of a push-pull 
transistor circuit. However, the present invention is not limited to this configuration. 

Effect of the invention 

The present invention provides an image contour enhancement device which has a means 
that can detect the horizontal deflecting frequency of the video signal so as to switch the peaking 
frequency of the differentiating circuit to high/low levels corresponding to the high/low levels of 
the frequency, and a means that switches the driving voltage power source to high/low levels for 
the output circuit which feeds the current of the aforementioned differentiating signal waveform 
through the modulating coil in order to change the horizontal scanning rate of the electron beam. 
Consequently, it is possible to perform horizontal scanning rate modulation for the electron beam 
in the optimum manner for two or more images of different horizontal deflecting frequencies. As 
a result, it is possible to improve the sharpness of the images. 

Brief description of the figures 

Figure 1 is a block circuit diagram illustrating an application example of the present 
invention. Figure 2 is a diagram illustrating the peaking frequency characteristics of the 
differentiating circuit in this application example. Figure 3 is a block circuit diagram illustrating 
a conventional contour enhancement device. Figure 4 is a waveform diagram illustrating the 
operation of the conventional contour enhancement device. 
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